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(54) Title: OLFACTORY RECEPTOR SEQUENCES 

(57) Abstract: The present invention provides polynucleotide sequences which encode polypeptides involved in olfactory sensa- 
5^ tion. The present invention also provides the polypeptides encoded by these polynucleotide sequences, vectors comprising these 
^ polynucleotide sequences and host cells transfected with these polynucleotide sequences. The present invention further provides 
11^ for functional variants and horaologues of these polynucleotide sequences and the polypeptides encoded by these polynucleotides. 

Libraries of polypeptides ai^ also provided. Also included in the present invention is the use of these polypeptides and libraries of 
^ polypeptides in screening odorant molecules to determine the correspondence (scent representation, scent fingerprint or scent pio- 
file) between individual odorant receptors (the polypeptides) and particular odorant molecules. Also encompassed by the present 
invention is the use of the scent representation, scent fingerprint or scent profile to re-create and edit scents. 
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CLAIMS 

What is claimed is: 



5 1 . An isolated and purified polynucleotide sequence encoding an olfactory 

receptor and having the nucleotide sequence selected from the group consisting of SEQ ID 
NO: 1 through SEQ ID NO: 73 and SEQ ID NO: 1 11 through SEQ ID NO: 1 52, or a 
nucleotide sequence that is at least about 95% homologous to a nucleotide sequence of the 
group consisting of SEQ ID N0:1 through SEQ ID NO: 73 and SEQ ID N0:1 1 1 through 
1 0 SEQ ID NO: 1 52 and encoding a polypeptide having olfactory receptor function. 



2. An expression vector comprising a polynucleotide sequence of claim 1 . 

3. A host cell comprising the expression vector of claim 2. 

15 

4. An isolated and purified olfactory receptor polypeptide comprising the 
translated sequence of SEQ ID NO: 1 through SEQ ID NO: 73 and SEQ ID NO: 1 1 1 
through SEQ ID NO: 152, or a polypeptide sequence that is at least about 95% homologous 
to a polypeptide sequence of the group consisting of the translated sequence of SEQ ID 

20 NO: 1 through SEQ ID NO: 73 and SEQ ID NO: 1 1 1 through SEQ ID NO: 1 52 and having 
olfactory receptor function. 

5. A host cell expressing a polypeptide of claim 4 or a functional fragment 

thereof. 

25 

6. A phage expressing a polypeptide of claim 4 or a functional firagment 

thereof. 

7. A preparation containing a polypeptide of claim 4, flirther comprising 
30 biological or synthetic molecules which maintain the functional structure of the 

polypeptide. 
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8. An isolated and purified polynucleotide sequence encoding an olfactory 
receptor and having the nucleotide sequence selected from the group consisting of SEQ ID 
NO: 153 through SEQ ID NO: 1084 or a nucleotide sequence having a sequence at least 
about 95% homologous to a nucleotide sequence of the group consisting of SEQ ID NO: 
153 through SEQ ID NO: 1084 and encoding a polypeptide having olfactory receptor 
function. 

9. An expression vector comprising a polynucleotide sequence of claim 8. 

1 0. A host cell comprising the expression vector of claim 9. 

11. An isolated and purified olfactory receptor polypeptide comprising the 
sequence of SEQ ID NO: 1085 through SEQ ID NO: 2008, or a polypeptide sequence that 
is at least about 95% homologous to a polypeptide sequence of the group consisting of SEQ 
ID NO: 1085 through SEQ ID NO: 2008 and having olfactory receptor function. 

12. A host cell expressing a polypeptide of claim 1 1 or a functional fragment 

thereof. 

1 3. A phage expressing a polypeptide of claim 1 1 or a functional fragment 

thereof. 

1 4. A preparation containing a polypeptide of claim 1 1 , further comprising 
biological or synthetic molecules which maintain the fimctional structure of the 
polypeptide. 

15. A library of olfactory receptors suitable for determining the interaction 
pattern of a composition with the receptors, comprising the expression products of at least 
two polynucleotides of SEQ ID NO: 1 through SEQ ID NO: 73, SEQ ID N0:1 1 1 through 
SEQ ID NO: 152, and SEQ ID NO: 153 through SEQ ID NO: 1084 wherein said 
polynucleotides encode functional olfactory receptors; or functional fragments of said 
expression products. 

146 
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16. A library of olfactory receptors according to claim 1 5, wherein the library 
comprises the expression products of at least 50 polynucleotides of SEQ ID N0:1 through 
SEQ ID NO: 73, SEQ ID NO: 1 1 1 through SEQ ID NO: 1 52, and SEQ ID NO: 1 53 through 

5 SEQ ID NO: 1084 wherein said polynucleotides encode functional olfactory receptors; or 
functional fragments of said expression products. 

17. A library of olfactory receptors according to claim 15, wherein the library 
comprises the expression products of at least 100 polynucleotides of SEQ ID NO:l through 

1 0 SEQ ID NO: 73, SEQ ID NO: 1 1 1 through SEQ ID NO: 1 52, and SEQ ID NO: 1 53 through 
SEQ ID NO: 1084 wherein said polynucleotides encode functional olfactory receptors; or 
fimctional fragments of said expression products. 

1 8. A library of olfactory receptors according to claim 1 5, wherein the library 

1 5 comprises the expression products of at least 200 polynucleotides of SEQ ID NO: 1 through 
SEQ ID NO: 73, SEQ ID NO: 1 1 1 through SEQ ID NO: 1 52, and SEQ ID NO: 1 53 through 
SEQ ID NO: 1084 wherein said polynucleotides encode functional olfactory receptors; or 
functional fragments of said expression products. 

20 19. A library of olfactory receptors according to claim 1 5, wherein the library 

comprises the expression products of at least 500 polynucleotides of SEQ ID NO:l through 
SEQ ID NO: 73, SEQ ID NO: 1 1 1 through SEQ ID NO: 1 52, and SEQ ID NO: 1 53 through 
SEQ ID NO: 1084 wherein said polynucleotides encode functional olfactory receptors; or 
functional fragments of said expression products. 

25 

20. A library of olfactory receptors suitable for determining the interaction 
pattern of a composition with the receptors, comprising at least two polypeptides of SEQ 
ID NO: 1085 through SEQ ID NO: 2008, wherein said polypeptides are functional 
olfactory receptors; or functional fragments of said polypeptides. 

30 

21 . A library of olfactory receptors according to claim 20, wherein the library 
comprises at least 50 polypeptides of SEQ ID NO: 1085 through SEQ ID NO: 2008, 
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wherein said polypeptides are functional olfactory receptors; or functional fragments of 
said polypeptides. 

22. A library of olfactory receptors according to claim 20, wherein the library 
5 comprises at least 100 polypeptides of SEQ ID NO: 1085 through SEQ ID NO: 2008, 

wherein said polypeptides are functional olfactory receptors; or functional fragments of 
said polypeptides. 

23. A library of olfactory receptors according to claim 20, wherein the library 
10 comprises at least 200 polypeptides of SEQ ID NOS of SEQ ID NO: 1085 through SEQ 

ID NO: 2008, wherein said polypeptides are functional olfactory receptors; or functional 
fragments of said polypeptides. 

24. A library of olfactory receptors according to claim 20, wherein the library 
15 comprises at least 500 polypeptides of SEQ ID NO: 1085 through SEQ ID NO: 2008, 

wherein said polypeptides are functional olfactory receptors; or functional fragments of 
said polypeptides. 



25. A method for determining the binding pattern of a composition with 
20 olfactory receptors, comprising the steps of: 

exposing the composition to a library according to claim 21; and 
determining whether the composition binds to each olfactory receptor, thereby 
determining the overall binding patter of the composition. 

25 26. The method of claim 25, wherein the composition consists essentially of one 

compound or chemical. 

27. The method of claim 25, wherein the composition comprises at least two 
compounds or chemicals. 

30 

28. The method of claim 25, wherein the step of determining whether the 
composition binds to each olfactory receptor further comprises a determination of the 

148 
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approximate binding constant with which the composition binds to each receptor or 
functional fragment thereof. 

29. The method of claim 25, further comprising the step of determining whether 
5 a receptor or functional fragment thereof to which the composition binds is activated. 

30. The method of claim 29, futher comprising the step of determining the 
absolute or relative amount by which the receptor or functional fragment thereof is 
activated. 

10 

3 1 . A DNA array or a DN A chip comprising DNA segments derived from SEQ ID 
NO: 153 through SEQ ID NO: 1084. 

32. A method of determining differences among individuals with respect to their 

1 5 olfactory faculties, comprising the steps of comparing the olfactory DNA of the individual 
against the array or chip of claim 3 1 . 

33. A method to determine single nucleotide polymorphisms in olfactory receptors, 
comprising the steps of uniquely amplifying olfactory receptor sequences from DNA 

20 obtained from one or more individuals, based on primers designed according to the first 25 
bases and the last 25 bases of any combination of, or each of, SEQ ID NO: 153 through 
SEQ ID NO: 1084, and determining the similarities and differences between said amplified 
DNA and the correspondmg receptor from SEQ ID NO: 153 through SEQ ID NO: 1084. 
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agttattgag aaggcaaaat tgtctctatt attg 



840 
900 
960 
994 



<210> 903 
<211> 954 
<212> DMA 

<213> unknown (H38g753 nucleotide) 

<220> 

<223> synthetic construct 



:Jrca^°« ccaaccca. t.a.aacca. c«cca a ..c.^« aacag..atc 

ccagaactgg aggctgccca cttctggatt ^ggacaatgc ?cttcatgca 

gcactggttg gaaatgctgc <=<=tcatcctg ^^cattgcca ^gga ^ ttctaccact 
cctatgtacc tcttcctctg --"ctctca -^cacagacc ^99^^^^^^^ cggtggatgc 
gtgcccaaga tgctggccat tttgtggctc ^atgccgg s ^ ^ tctacttgcc 

ctSgcccaga tgttttgtgt ccattctatc ^atgctctgg »|«ctcgat ^ ^ ^^^^^ 
atggcctttg ataggtatgt 99ctatctgt -cccattaa ^^tac^^^^^ ,,,,„,et:cc 
catgctgtca taggcagaat tggcctcgtc accatgtcat gacacacaca 

cccttcatct tcttgctgag gcgactcccc t«^tgtggtc ««9^g ^ ^^^^^gte 

tactgtgagc atatgggcat cgcccgactg 9«=«^gtgcca ^=^^ca g ^^^^^^ 
tatgggctaa ctgtggctct ^ctggccatg S«-^^a^^ --ttctc^^ g^,,,,„ct 
tatggcttta tcctccatgc agtctttcac cttccatctc « tgccttcttc 

^^s^ i^^ii- T^i^^ r^sss c..«„„ 

-r^- - 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
954 



<210> 904 
<211> 989 
<212> DNA 

<213> unknown (H38g754 nucleotide) 
<220> 

<223> Synthetic construct 



<400> 904 t-^^a^Mtttc ttcttctggg actttcagat 

cacatagaac cagggaatga tacacagatt ^cagaatttc ^^^"^^^^^ ggtcactgtg 
aaaccagaat tgcagccctt cctctttggg ^^^"^"^^ cccacctcca caccccatgt 
cttgggaatc tgctcatcat cctggccaca ^^ctcagact acaatcccaa 
acttcttcct ctccaacctg tcctttgcgg -^^^-^^^^^ ttat^caggc tgcatcaccc 
agatgctcgt aaacatccag acacagagca S^gtcatcac "^^^^^^^^ gtgatggcct 
agatgtgctt ttttgtactc ttagaagcac ^ggacagctt ^^^cctg H^^^ 

=i«"rg^: So«c„«o 



60 

120 
180 
240 
300 
360 
420 
480 



364 
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pro Thr Val He Ala Gly I.eu Val lie Gly Asp Lys Val Xle Ser Ty. 

Asn Ala cys ^'la Ala Gin Met Phe Phe Phc Ala Ala Phe Ala Thr Val 

Glu Asn pie Leu Leu Ala Ser hII Ala Tyr Asp Axg Tyr Asp Ala Val 

cys III pro Leu His Tyr S Thr Thr Met Thr Thr Ser Val Cys Ala 

^s Leu Ala He He Tyr Val Cys Gly Phe Leu Asn Ala Ser He 

His lie Gly Glu ^^r Phe Ser Leu Ser Phe Cys Met Ser Asn Olu Val 

His cys Phe III cys Asp val Pro Pro Val Met Ala Leu Ser Cys Cys 

ASP Ar« its val Asn Glu Leu III Leu He Tyr Val Ala Ser Phe Asn 

He Se ser Ala He Leu HI He Leu He Ser Tyr Leu Phe He Phe 

He Thr He Leu Lys Met His Ser Ala Ser Gly Tyr Gin Lys Ala Leu 

ser -mr Cys Ala Ser His Leu Thr Ala Val He He Phe Tyr Gly Thr 

Xlo lie Phe Tyr Gin Pro Sor Ser Gly His Ser Met A.p Thr 

Xsp Lys lI^ Ala Ser Val Phe JJ^ Thr Met He lie Pro Met Leu Asn 

pro val Tyr Ser Leu Ar| Asn Asn Glu Val Lys Ser Ala Phe Lys 

III Val He Glu Lys Ala Lys Leu Ser Leu Leu Leu 
325 ^-^^ 



<210> 1835 
<211> 318 

<212> PRT . 
<213> Unknown (H38g753 protein) 

<220> 

<223> Synthetic construct 

Mt^Sei'i^P ser Asn Leu Ser Asp Asn His Leu Pro Asp Thr Phe Phe 
liu Thr Gly He P^o Gly Leu Glu Ala Ala His Phe Trp He Ala He 
pro Phe cys Ma Met ^ Leu Val Ala Leu Val Gly Asn Ala Ala Leu 
He Leu Jal He Ala Met Asp tlr. Ala Leu His Ala Pro Met Tyr Leu 
Phe Leu cys Leu Leu Ser Leu Asp Leu Ala Leu ser Ser ^ Thr 

70 

Jal pro Lys Met Leu Ala He Leu Trp Leu His Ala Gly Glu lie Ser 
Phe Gly Gly Cys Leu Ala Gin Met Phe Cys Val His Ser He Tyr Ala 



He cys "sn Pro Leu Ar, Tyr ^^r Thr He Leu Asn His Ala Val He 



I.eu Glu ser ^er He Leu Leu Ala Met Ala Phe Asp Ar| Tyr Val Ala 

Tyr Thr Thr Xle Leu Asn 
135 

Gly Leu Phe Arg Ser Val 
Itl Phe He Phe Leu Leu Arg Arg Leu Pre Tyr Cys Gly His Ar« Val 



Gly Z He Cly Phe Val Gly I-u Phe Arg Ser Val Ala He Val Ser 
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165 






170 








175 


Cys 




Thr 


His 


Thr 


Tyr 


Cys 


Glu 


His Met Gly He 


Ala 


Arg 


Leu 


Ala 






180 






185 






190 








_ 


lie 


Thr 


Val 


Asn 


He 


Val Tyr Gly Leu 


Thr 


Val 


Ala 


Leu 


Leu 


195 










200 




205 




Phe 


He 


Ala 


Met. 


Glv 


Leu 


Asp 


Ser 


He 


Leu He Ala He 


Ser Tyr Gly 




210 








215 




220 








Ala 


Li en 


CTX9 


Ala 


Val 


Phe 


His 


Leu 


Pro Ser His Asp 


Ala 


Gin 


His 


Lys 


225 








230 




235 










240 


Lfeu 


Ser 


Thr 


Cvs 


Gly 


Ser 


His 


He Gly He He 


Leu 


Val 


Phe 


Tyr 


He 






245 






250 








255 


Val 




Ala 


Phe 


Phe 


Ser 


Phe 


Leu 


Thr His Arg Phe 


Gly 


His 


His 


Glu 






260 








265 






270 


Val 




Pro 




His 


Val 


His 


He 


Phe 


Leu Ala Asn Leu 


Tyr 


Val 


Leu 


Pro 




275 










280 




285 




He 




Pro 


Val 


Leu 


Asn 


Pro 


He 


Leu 


Tyr Gly Ala Arg 


Thr 


Lys 


Glu 


Arg 


290 










295 




300 




He 






Ser 


Arg 


Leu 


Leu 


Lys 


Leu 


Leu 


His Leu Gly Lys 


Thr 


Ser 






305 








310 




315 













<210> 1836 
<211> 330 
<212> PRT 

<213> Unknown {H38g754 protein) 



<220> 

<223> Synthetic construct 



<400> 1836 

His He Qlu Pro Gly Asn Asp Thr Gin He Ser Glu Phe Leu Leu Leu 

15 10 15 

Gly Leu ser Asp Lys Pro Glu Leu Gin Pro Phe Leu Phe Gly Leu Phe 

20 25 30 

Phe Ser Met Tyr Leu Val Thr Val Leu Gly Asn Leu Leu He He Leu 

35 40 45 

Ala Thr He Ser Asp Ser His Leu His Thr Pro Val Tyr Phe Phe Leu 

50 55 60 

ser Asn Leu Ser Phe Ala Asp He Cys Phe He Ser Thr Thr He Pro 
65 70 75 80 

Lys Met Leu Val Asn He Gin Thr Gin Ser Arg Val He Thr Tyr Ala 

85 90 95 

Glv Cys He Thr Gin Met Cys Phe Phe Val Leu Leu Glu Ala Leu Asp 

100 105 110 

Ser Leu Leu Leu Thr Val Met Ala Tyr Asp Gin Phe Val Ala He Cys 

115 120 125 

His Pro Leu His Tyr Met Val He Met Ser Pro Trp Phe Cys Gly Leu 

130 135 140 

Leu val Leu Ala Ser Trp He He Met Ser Pro Trp Leu Cys Gly Leu 
145 150 155 160 

Leu Val Leu Ala Ser Trp He He Ser Asp Leu Asp Ser Ser Leu His 

165 170 175 

Ser Leu Met Val Leu Ser Leu Pro Phe Cys Thr Asp Phe Gin He Pro 

180 185 190 

His Phe Val Tyr Glu Leu Asn Gin Val He Arg Leu Ala Gly Ser Asp 

195 200 205 

Thr Phe Leu Asn Asp Met Ala Met Tyr Phe Ala Val Gly Pro Leu Gly 

210 215 220 

Gly val Pro Leu Ala Gly He Leu Tyr Leu Tyr Cys Lys He Val Phe 
225 230 235 240 

Ser He Arg Ala He Ser Ser Ala Gin Gly Lys Tyr Lys Ala Phe Ser 
245 250 255 
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Arg A5P Thr Lys Ser Val Leu Arg Arg Pro His Gly Ser Thr Val Xaa 

165 170 
Phe xaa Tyr Leu Leu He Cys Pro He Pro Phe Val Val Trp Val Lys 

180 185 190 

Lys Gly Arg Lys Val Lys 
195 



<210> 21B1 
<211> 199 
<212> PRT 

<213> Homo sapien (7657788-15-11714-13012) 



<220> 

<221> VARIANT 

<222> (1) . • . (199) 

<223> Xaa = Any Amino Acid 



<400> 2181 . ^ « r^U^ Vaa 

Leu Glu Met Xaa Leu Lys He Leu Tyr Leu Lys Asn Cys Ser Phe Xaa 

15 10 
Cys Asn Arg Pro Glu His Tyr Asn Xaa Lys Asn Cys Gly Xaa Phe Cys 

20 25 30 

Leu Leu He Thr He He Thr Phe Arg Ser Gly He He Asp He Cys 

35 40 *5 

Leu His His His Lys Thr He Phe He Phe Lys Lys His Ser Gly Phe 

50 55 60 

Glu Gly Xaa Leu Trp Leu Arg He Xaa Asn Gin Ser Pro Lys Ser Trp 

i 

85 ' 90 95 



65 70 75 

He ser He Ala Cys Asp Cys Cys Val Ala Xaa Asn Met Lys Gin Val 



Ala He ser Cys His Ser Phe Ser Ser Val Lys Xaa Ser Pro Tyr Val 

100 105 110 

He Trp Lys Tyr Phe Cys Lys Xaa Tyr Lys His He Lys Asn Gly Arg 

115 120 125 

ASP xaa He Xaa Leu Leu Thr Leu Lys Xaa He Lys His Leu Phe Val 

130 135 1^0 , ^ , 

Val Cys He He Tyr Thr Pro Cys Met Phe His Pro Phe Gin Asn Lys 
145 150 155 

Tyr Met Val Thr Glu Ser Leu He Xaa ser Tyr Xaa Val Asp Pro Val 

165 170 1'^ 

Ser Asn Pro Ala Leu He Thr Ala Arg Ser His Xaa Asn His Leu Val 

180 185 190 

He Ser Gin His Asn Asn Asn 
195 



<210> 2182 
<211> 324 
<212> PRT 

<213> Homo sapien (7658481-16-11475-15098) 



<220> 

<221> VARIANT 

<222> (1) - . . <324) 

<223> Xaa » Any Amino Acid 



<400> 2182 

Met Ser Asp Ser Asn Leu Ser Asp 

1 5 
LOU Thr Gly He Pro Gly Leu Glu 
20 

Pro Phe Cys Ala Met Tyr Leu Val 



Asn His Leu Pro Asp Thr Phe Phe 

10 15 
Ala Ala His Ph© Trp He Ala He 
25 30 
Ala Leu Val Gly Asn Ala Ala Leu 
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40 *5 

lie Leu Val He Ala Met Asp Asn Ala Leu His Ala Pro Met Tyr Leu 

Phe Leu Cys Leu Leu Ser Leu tt. A.P Leu Ala Leu Ser Ser Thr Thr 
vll pro Ly« Mac Leu IL ll« LOU Trp L.u Hi. Ala Gly Glu Il« Ser 
Phe Oly Gly Cy, Leu Ala Oln Met Phe Cy, Val Hi, Ser lie Tyr Ala 
Leu Glu ser S« He Leu Leu Ala Met Ala Phe Asp Arg Tyr Val Ala 



lie 120 ^ 

He Cys iin Pro Leu Arg l^r Thr Thr He Leu Asn His Ala Val He 



Gly l^l He Gly Phe Val g" Leu Phe Arg Ser Val Ala He Val Ser 
Itl Phe He Phe Leu J-eu Arg Arg Leu Pro Tyr Cy. Oly Hi. Arg Val 



140 



165 "0 



Met Thr His Thr Tyr Cy3 Glu His Met Oly He Ala Arg Leu Ala Cys 



Ala Asn He Val Asn Xle Val Oly Leu Thr Val Ala Leu Leu 



185 



200 



Ala Met o'ly Leu Asp Ser He Leu He Ala He Ser Tyr Gly Phe He 



215 — — — 

Leu h'is Ala Val Phe His Leu Pro Ser His Asp Ala Gin His Lys Ala 



III ser Th. cys Gly HI His He Gly He Vll Leu Val Phe Tyr He 



235 



250 

pro Ala Phe Phe Phe Leu Thr His Arg Phe Oly His His Glu Val 
pro Lys His III HI. He Phe Leu Ala Asn Leu Tyr Val Leu Val Pro 
pro val JIu Asn Pro He Leu Gly Ala Arg Thr Lys Olu He Arg 

ser Leu Leu Lys Leu ^eu His Leu Gly Lys Thr Ser He Xaa Met 
305 

Leu Ser Arg Ser 



<210> 2183 
<211> 317 
<2l2^ PRT 

<213> HOBO sapien (7658481-18-4217-6941) 

H^^Ser'Sn Val Thr Asn Thr Gin Glu Gly Xle Tyr Phe Xle Leu 
tL asp He Pro Oly Phe Glu Ala Ser Hi, He Txp He Ser He Pro 
val cys cys "u Tyr Thr Xle ser He Met Gly Asn Thr Thr Xle Leu 
Thr val Se Arg Thr Glu Pro Ser Val His Gin Arg Met Tyr Leu Phe 
Leu ler Met Leu Ala Leu ^ Asp Leu Gly Leu Thr Leu Thr Thr Leu 
Pro Thr val Met Gin IL Leu Trp Phe Asn Val Arg Arg He Ser Ser 
Glu Ala cys Phe Ala Gin Phe Phe Phe ^u His Oly Phe Ser Phe Met 



105 "0 
cys cys ^o Leu His Tyr Ala S^r Xle Leu Thr Asn oiu Val He Gly 



Glu ser ser Leu Leu Ala Met Ser Val Asp Cys Tyr Val Ala He 
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